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REPORT OF A MARINE MAMMAL SURVEY OF THE EASTERN TROPICAL PACIFIC
ABOARD THE RESEARCH VESSEL McARTHUR
JULY 29 - DECEMBER 6, 1986

Rennie S. Holt
and
Alan Jackson

In 1984, as a result of an amendment to the Marine Mammal
Protection Act of 1972, the National Marine Fisheries Service
(NMFS) was mandated to conduct a research program to monitor
trends in the abundance of stocks of dolphins in the eastern
tropical Pacific (ETP). These dolphins are killed incidentally
during fishing operations by the U. S. purse seine fishery for
yellowfin tuna (Thunnus albacares). In 1986, the Southwest
Fisheries Center (SWFC) of the NMFS initiated a five-year program
to monitor these stocks of dolphins. In this first year of the
program, two surveys of marine mammal populations in the ETP were
conducted concurrently aboard the National Oceanic and
Atmospheric Administration ships the David Starr Jordan and the
McArthur. The surveys lasted 120 days each.

In this report, we describe the experimental procedures used
during the surveys and we present summaries of the distance
searched and marine mammals encountered from aboard the McArthur
(Cruise AR 8608-12; SWFC Observer Cruise 990). A separate report
of the David Starr Jordan cruise has been published by Holt and
Sexton (1987). A report of environmental data collected during
the surveys is reported by McDonald et al. (In prep.).

SURVEY OBJECTIVES

The primary objective of the cruise was to collect
information to calculate relative abundance of dolphin species in
the ETP that are taken incidentally by the purse seine fishery
for yellowfin tuna. Specific objectives were to collect
information to:

1. estimate school density, school size, and species
composition of each species taken by the fishery:;

2. 1investigate the physical and biological environment of
the affected species; and

3. contribute to on-going U.S. and international programs
investigating oceanography and ocean-~atmosphere
interactions in the ETP.



MATERIALS AND METHODS
Study Area and Itinerary

The McArthur traversed predetermined tracklines in the ETP
from July 29 through December 6, 1986 (Figure 1), with scheduled
port calls in Callao, Peru; Panama City, Panama; and Hilo, HI.
Instead of stopping at Callao, however, the ship was diverted to
Guayaquil, Ecuador and then made an additional stop at Panama
City to obtain additional fuel. The itinerary of the ship
included four segments or effort legs:

Leg 1.
Departed San Diego July 29, 1986
Arrived Guayaguil August 27, 1986

Leg 2.

Departed Guayaquil September 4, 1986

Arrived Panama City September 21, 1986
Departed Panama City September 22, 1986
Arrived Panama City September 30, 1986

Leg 3.

Departed Panama City October 4, 1986
Arrived Hilo November 2, 1986

Leg 4.

Departed Hilo November 7, 1986
Arrived San Diego December 6, 1986
Scientific Personnel

Cruise Leaders Legs

Steve Reilly, SWFC 1

Rennie Holt, SWFC 2

Alan Jackson, SWFC 3-4

Identification Specialists

Michael Newcomer, SWFC 1-
Scott Sinclair, SWFC 1

Observers

Scott Benson, SWFC 1-4
Carla Bisbee, SWFC 1-4
Larry Robertson, SWFC 1-4
David Scordal, SWFC 1-4



Other Scientists

Alan Jackson, SWFC 2
Oscar Vallarino, Smithsonian Tropical
Research Institute and Scripps Institution
of Oceanography 3

Marine Mammal Species Surveyed

During the survey, the observers recorded information on all
species of whales and dolphins sighted throughout the cruise.
However, rates of encountering sightings are presented only for
dolphin species. Of these, only large schools with a mean
minimum or mean best estimate of >14 animals were used.

Equipment

The McArthur, commissioned in 1966, is 53.3 m in length and
11.6 m in breadth, and has a 3.7 m draft. During the surveys,
the vessel maintained a cruising speed of approximately 18.5
km/hr. _

Several pieces of equipment were used to gather data. The
geographic position of the vessel was recorded periodically and
at the time of a marine mammal sighting using the ship's
Satellite Navigation System (SAT NAV). Marine mammals were
detected using port and starboard pedestal mounted 25X Fuginon
binoculars and a variety of hand-held 7-15X binoculars. The
glasses were mounted on the upper deck approximately 10.7 m above
the sea surface. Surface temperature and salinity, fluorescence
(chlorophyll), and temperature-depth profiles were obtained using
a thermosalinograph, fluorometer, and expendable bathythermograph
(XBT), respectively. Discrete conductivity and temperature-depth
profiles were also obtained using conductivity-temperature-depth
(CTD) probes.

The bearing and radial distances of marine mammals from the
ship were calculated using two methods. First, the Computer
Assisted Sighting Technology (CAST) system used information from
several sensors to measure sighting angles and then to calculate
radial distances. A CAMAC™ computer collected data from wvarious
sources: the ship's course from the gyroscope; the electronically
encoded train angles of the 25X binoculars; a measurement of the
relative motion of the ship from a pitch-roll sensor; speed from
the speed log; and information concerning survey status, such as
identification of observers occupying survey positions from data
pads located on the flying bridge. An IBM-compatible computer,
which was interfaced with the CAMAC, was then used to process
information. to determine the sighting angle to the cue.
Successive sighting angles, recorded as the ship traveled along
the trackline, were used to calculate radial distances.
Analyses of CAST data will be presented in a separate report.

lReference to trade names does not imply endorsement by the NMFS.



The second method was the use of estimates of the bearing and
radial distance of a school from the ship, which were recorded by
the observers using a 360° graduated washer attached to the base
of the 25X binoculars and graduated reticles enclosed in the
right eye piece of the binoculars. :

A 35 mm F-1 Canonl camera with motor drive was used to
photograph animals to aid in stock and species identification.
The system included 400 mm, 75-210 mm zoom, and 28 mm lens.
Some observers also used film supplied by the SWFC in personal
camera equipment to photograph sightings. Animals were also
recorded on 1.27 cm video tape using a Panasonic~ VHS recorder
and a Panasonic® camera equipped with telephoto lens.

Duty Stations

Three duty stations were used during the survey, with
observers rotating through each station.

1. Left Binocular - The port-side observer used a 25X
binocular, mounted on the port side of the ship to scan
the ocean for marine mammal sighting cues. The major
area of responsibility for this observer was from the
midpoint of the trackline to abeam the port-side of the
vessel and outward to the horizon or to the extent
possible with prevailing environmental conditions.

2. Right Binocular - The starboard observer used a 25X
binocular, mounted on the starboard side of the ship,
to search from the midpoint of the trackline to abeam
the right side of the ship; and outward to the horizon
or to the extent possible with prevailing environmental
conditions. Observers in the left and right positions
frequently searched areas on the opposite side of the
tracklines.

3. Recorder - The recorder's duties were to transcribe
effort data at regular intervals, to make notes of
information pertaining to each sighting, and, when
possible, to search the trackline adjacent to the ship
with hand held binoculars for schools not detected by
the observers on the 25X glasses.

Observer Teams and Rotation

Two teams of three observers each alternately occupied the
three duty stations. Each team was on duty for 2-hour shifts.
During each shift members spent approximately equal time
occupying each duty station. Two of the six observers had
completed several marine mammal cruises in the ETP and were
experts in identifying marine mammals. These two identification
specialists were assigned to separate teams so that one would
always be on duty. The other four observers were systematically
assigned to a different team every three days. Team members



rotated among the duty stations and teams rotated on and off duty
without interrupting searching effort. Teams alternated
completing the first watch of the day.

Data Collection Procedures

A typical day's searching activity began at sunrise,
approximately 0630 hours 1local time, and ended at sunset,
approximately 1830 hours local time. The searching procedure was
initiated when observers were occupying the duty stations and a
recorder was in place to record information on the Research
Vessel Effort Form (Figure 2). The ship traversed a
predetermined trackline at a constant speed of approximately 18.5
km/hr. Except for approximately 2 to 3 hours per night when
oceanographic data were collected, the ship maintained its speed
and course between sunset and sunrise to provide wider spatial
distribution of searching effort.

When a sighting cue (marine mammals, birds, splashes, etc.)
was detected, it was determined if the cue was a marine mammal
and 1if the cue was appropriate for tracking using the CAST
systen. Schools that were not tracked included whales, dolphins
detected close to the vessel or at distances greater than 5.6 km
lateral to the vessel, small schools of dolphins (<15 animals),
and schools detected during poor sighting conditions. If
tracking was appropriate, the searching effort was terminated and
the observer began tracking by turning on a switch attached to

the binocular stand. With the ship still on course and with the
school in the field of view of the binoculars, the CAST system
recorded successive bearings of the animals to the ship. After

approximately 8 minutes the ship was directed towards the cue and
the tracking continued for another 8 minutes. When the target
was not in the field of view, the switch was deactivated until
the target was again sighted. At the end of the tracking
sequence, if the target was lost from view and not resighted, or
if the cue was not a marine mammal, the tracking procedure was
terminated. All marine mammal schools were approached to obtain
estimates of school size and species composition. The searching
mode was resumed when the vessel returned to course and speed and
the observers resumed searching for other sighting cues.

During each marine mammal sighting, the recorder collected
data to complete Research Vessel Effort and Research Vessel
Sighting (Figure 3) forms. Definition of each data element is
given by Ralston (1983)<. Criteria for assigning sun position
and sea. state conditions are given in Figure 4 and Table 1,
respectively. Observers recorded bearing and range for schools
using the 360° washer and reticle increments. The reticle
measurements were converted to km using

2Ralston, F. Ms. Usage procedures and coding notes for "Research
Vessel sighting and effort records. Southwest Fisheries Center,
P.O. Box 271, La Jolla, CA 92038.



a = 0.003942 tan (arctan (45242.52) - 0.001088 r),

where a equals radial distance in km and r denotes the number of
reticles below the topmost reticle. Values in this equation were
calculated by Barlow (per. comm.) using an eguation presented by
Smith (1982) and data collected during a previous research vessel
cruise and the present ETP cruise.

Each observer who had a good view of the school
independently recorded in his/her logbook an estimate of school
size and a determination of species composition. All available
observers determined species identification and animal behavior,
and a consensus was entered on the Research Vessel Sighting and
Research Vessel Continuation (Figure 5) Forms at the time of a
sighting. Species identifications were validated when possible
by photographing the school at close range using 35 mm and video
cameras.

Data Analyses

Data were recorded for each Beaufort sea state and then
grouped into (1) "calm" sea state conditions without whitecaps
(Beaufort numbers 0-2) or (2) "rough" sea state conditions with
whitecaps (Beaufort numbers 3-5). The presence of whitecaps was
important in searching for sighting cues. Animal splashes could
not be used as a sightng cue during rough seas because whitecaps
were easily confused with the animal splashes.

Sun location was recorded by noting its horizontal and
vertical position relative to the ship (Figure 4). Visibility
effects were investigated by classifying sun positions into
"good" and "poor" categories defined by the effect of the glare
from the sun on the trackline. Criteria used were those
described in Holt (In press). Poor sun conditions were recorded
only when horizontal sun position was 12 and vertical position
was 1, 2, or 3 or when there were clouds together with fog or
rain. All other conditions were good conditions.

The rate of encountering marine mammal schools was
determined as the simple ratio of sightings detected per 1000 km
searched. The standard error of the encounter rate was
calculated as

Var(n/L) = [z 13[(n;/1;) - (n/L)1%1/L(R - 1)

where n equals the number of dolphin schools detected in the
survey, L equals the km searched, 1; equals km searched during
the ith day, nj equals schools detected during the ith day, and R
eguals number of days searched.

Encounter rates were calculated only for large dolphin
schools (> 14 animals) detected during Beaufort states 0 through
5 (elimination of Beaufort 6 data discussed below). Rates were
calculated for these schools detected in the entire study area
and for schools stratified by area, species, individual Beaufort



‘numbers, calm and rough sea conditions, good and poor sun
conditions, individual observers, and observer teams.

RESULTS

Data describing each 1leg of searching effort during the
entire survey are summarized in Table 2. Information summarized
for each marine mammal sighting encountered during the survey is

presented in Table 3. The geographic positions of all schools
detected during the survey are presented for each species
category (code) in Figures 6 through 19. Observer estimates of

school size are presented by species codes in Table 4.

During the entire survey, observers searched 13,928 km and
detected 381 marine mammal sightings (Table 5). Dolphins were
detected in 250 schools and whales were detected in 148 schools
(17 schools contained both dolphins and whales). This included 8
species of dolphins and 12 species of whales.

While operating in the searching mode in the study area
(Figure 1), observers searched 13,157 km and detected 226 dolphin
schools (Table 6). Searching effort was conducted during
Beauforts 0 through 6 conditions, although since Beaufort 6 seas
were very rough, data collected during these conditions were
omitted from further analysis. During Beauforts 0 through 5,
12,172 km were searched and 219 dolphin schools were detected.
Of the 219 dolphin schools, 147 were large schools (i.e., average
school size greater than 14 animals)

The rate of detecting large schools in the study area was
12.07 schools/1000 km searched (Table 6). The McArthur
conducted almost 58% of its effort in the west and south areas
and only 21% of its effort in the inshore and northern areas.
Detection rates were much higher in the inshore and northern
areas than in the west and south areas (Table 6).

Sea conditions in the study area were very rough; only 10%
of the searching effort was completed in calm seas (Table 6).
However, 21% of all schools were detected during calm seas and
the rate of detecting schools during calm seas was more than
twice the rate detected during rough seas. Most of the rough sea
effort occurred during Beaufort 5 conditions (44% of total
effort-Figure 20). With the exception of Beaufort 0 data, ‘which
only represented 1% of the searching effort, the rates of
detecting dolphins decreased as sea conditions became rougher
(i.e., with increasing Beaufort number).

Poor visibility conditions occurred only during 8% of the
surveying effort during which only 5% of the schools were
detected (Table 6). The rate of detecting schools during good
conditions was almost twice the rate during poor conditions.

All observers spent approximately equal time searching



(Table 6), although the percent of schools detected by individual
observers ranged from 8 to 27%. Consequently, rates of detecting
target schools also varied greatly (range of 1.98 to 6.68
schools/1000 km). Observer experience did not appear to be
related to ability to detect dolphin schools. Observers 5 and 38
had completed several research vessel trips during which they
searched through 25X binoculars. Observers 55 and 61 had
completed several trips on tuna vessels, although observers on
tuna vessels do not search through the 25X glasses. Observers 63
and 64 had no experience in the ETP. Although one of the two
observers with research vessel experience had the highest
detection rate and one of the two observers with no experience
had the lowest rate, the second observer with no experience had a
higher rate than the second observer with research vessel
experience. In addition, one of the observers with tuna vessel
experience had the second highest rate while the other had the
second lowest rate.

Both teams spent approximately equal time searching (Table
6). Of the 147 large schools detected, 61% were detected by team
2 (when observer 38, the observer with the highest detection
rate, was on duty). The rates of detecting schools by teams 1
and 2 were 9.30 and 15.12 schools/1000 km searched, respectively
(Table 6). The larger rate by team 2 was due, in part, to the
high detection rate of observer 38.

CONCLUSIONS

In this report, we have presented data on dolphin encounter
rates, school size, and species composition which meet the
primary objectives of the cruise aboard the McArthur. Data on
effort and sightings have been summarized. We found that the
rate of encountering dolphin schools was higher during calm seas
than during rough seas, and the rate during good visibility
conditions was higher than the rate during poor visibility
conditions. Rates were higher in the inshore and northern areas
than in the south and west areas. Encounter rates among observers
were variable and there was no apparent correlation with observer
experience. ,
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Table 1.

Sea state conditions measured by the

Beaufort scale (from Bowditch, 1966).

Wind
force
(Beaufort)

Knots Descriptive

Sea Conditions

Probable
wave
height
in ft.

Calm

Light air

Light breeze

Gentle breeze

11-16 Moderate

breeze
17=-21 Fresh breeze

22-27 Strong bree:ze

Sea smooth and mirror-
like :

Scale-like ripple with-
out foam crests

Small short wavelets;
crests have a glassy
appearance and do not
break

Large wavelets; some
crests begin to break:;
foam of glassy appear-
ance. Occasional
white foam crests

Small waves, becoming

longer; fairly frequent

white foam crests

Moderate waves, taking a
more pronounced long
form; many white foam
crests; there may be
some spray

Large waves begin to form;

white foam crests are
more extensive every-
where; there may be
some spray

1/4

1/2

10
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Marine mammal sightings, classified by species code groups, encountered in the eastern

tropical Pacific during July 29 through December 6, 1986.

Table 3.

2

SPECIES CODE

OFFSHORE SPOTTED DOLPHIN

SPECIES

(STENELIA ATTENUATA)

BEST oW

PROPORTION MEAN SCHOOL SIZE EST

(% OF SCHOOL)

DEG MIN

IATTTUDE LONGITUDE
DIST. (KM) DEG MIN

BY

VERT. NUMBER

DATE SERIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.
NUMBER HORZ.

YRMODY

66.0

77.0

100.0

119 56 W

22 10 N
19 15 N
17 55 N
12 13 N
12 13 N
08 35 N
00 52 S
02 43 S

1.0

05
05
38
05
38
61
64

01
02

09
08
03

01
01
o7
02

12

02

01
01
07

860802

95.0
116.0

52.0
100.0

121 21 W

4.1
1.7
4.5
0.2
0.3
0.2
0.8
2.2

860803

78.0
112.0

121 43 W
123 02 W
123 01 W

02

09

860803

7.0
57.0

7.0

67.0
67.0

100.0

02

09
09

860805
860805

82.5
100.0
100.0

02

01
01

03
01

01
02

62.0

02

860806
860809
860815

70.0
517.0

82.0
633.0

12
02

12
11
06

06
06
09

01
02
03

91.7

63

01
03

151.0
144.0

177.0

53.7

04 51 S
08 32 S

38
64
55
38
55
55

01

860817

166.0

.0
45.0

20
100.0

0.5
0.2

03

02
12

02
01
02

860908

12.0
379.0

16.0
436.0
151.0
465.0
417.0

092 35 W
093 41 W

093 18 W

06 48 S
07 33 S

0l

860910

1.6
3.3
7.3

02

29
07

860910
860917
860917

117.0

00 50 N 100.0

01 24 N

0l

01

395.0
333.0

55.6
53

092 48 W

05
09

02
10

06
07
08
01
03

.3

=
9)
o
o
o)
O

0L 23 N

01

0.1
0.8

61
05
05
64
61
38
64

04

860917

165.0

187.0

20.0
100.0
100.0
100.0
100.0

29.0
100.0
175.0

37.0

114.0

192.0

87.0
145.0

170.0
115.0
255.0

60.0
100.0

EEEZERE

092

N

01
02

860917

02 28 N 091 00

0.5
5.0
7.4
2.0
0.1
7.7
1.8

01

860918
860928

081 25

04 13 N
01 04 S
00 25 8

02

03

087 36
093

05 03 12

15
0l

861009

53

02

10
04
11
11
06

06 01
02

861011
861012

094 53
113 2

01 53 N
02 24 N

01
12
02

13

98.0
237.0

=
Ty

64
6l
61
63

31 03

03

01
02

861017
861017

50.0

82.0

97.0

71.0
100.0
100.0
100.0
100.0
100.0
100.0

27.0
110.0

34.0
126.0

38.0

47.0

40.0

47.0

62.0
137.0
156.0

68.0
158.0
179.0

75.0

EEREEERERRER

113 38
118

02 32 N

04

55

3.5

01 03 01 03
02 02

861019
861019
861020

03 42 N

119 12
121

03 54 N

04 21 N

1.1

06
02

48

1.1
4.1

61
05
61

01

01
02
01
02
0l
04

122 14
131

04 28 N

02

08
10

861020
861023

55

05 15 N
05 18 N
07 17 N
09 14 N

0.0
1.6

02
01

07
07
05
12

01
02

132 00
143

38
05
64

0l

861023

56

1.8

03

01
04

02

861027

146 27

0.5

12

06

861028



(continued)

Table 3.

2

SPECIES CODE

OFFSHORE SPOTTED DOLFPHIN

SPECIES

(STENELIA ATTENUATA)

BEST oW

PROPORTION MEAN SCHOOL SIZE EST

DEG MIN (% OF SCHOOL)

IATTTUDE LONGITUDE

PERP.
DIST. (KM) DEG MIN

VERT. NUMBER BY

NUMBER HORZ.

DATE SERTES IEG SIGHT SUN POSITION BEAUF. DETECTED

YRMODY

94

70.0
467.0
171.0

63.0
383.0
395.0

73.0

92.0
131.0
179.0
138.0
158.0
138.0

97.0

68.0

38.0

84.
533.0
200.0

73.0
420.0
417.0

93.0
112.0
155.0
207.0
170.0
175.0
167.0
112.0

80.0

45.

.2
.0
.0

100.0
100.0
.7
5.0

100.0
28.3
12
41.7

6.3
6.3
57.3
99
46.3
85
26
2
100.0
100.0

4 W
4 W
9 W
4 W
8 W
42 W
2 W
5 W
2 W
6 W
5W
6 W
W
W
W

150 07 W
138
133
129
132
131
127
116 1
108
111
113
113
113
115 56
114 17
112 27

13 41 N
09 43 N
11 56 N
12 05 N
12 29 N
14 01 N
13 10 N
07 44 N
04 56 N
07 40 N
09 01 N
09 25 N
09 33 N
11 40 N
15 58 N
17 27 N

0.3
0.0
0.5
0.4
9.4
4.1
0.4
0.1
0.5
0.6
1.9
0.6
2.6
2.0
3.1
0.0

38
38
61
55
64
64
38
38
61
38
63
61
38
55
63
61
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(continued)

Table 3.

5

SPECIES CODE

COMMON DOLPHIN
(DELPHINUS DELPHIS)

SPECIES

EST

PROPORTION MEAN SCHOOL SIZE EST
B

(% OF SCHOOL)

IATITUDE IONGITUDE
DEG MIN

DIST. (KM) DEG MIN

BY

VERT. NUMBER

NUMBER HORZ.

DATE SERTES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.

YRMODY

615.0

720.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0

085 18 W
083 41 W
083 32 W
083 02 W
082 38 W
082 37 W
0389 37 W
095 19 W
095 16 W
094 28 W
081 47 W
081 49 W
081 56 W
082 22 W
089 05 W
089 44 W
090 24 W
090 45 W
092 36 W
092 45 W

127 34 W

03 38 S
03 28 S
03 24 S

0.1
1.1
0.4
0.0
1.3
0.2
0.0
0.3
0.4

38
55
38
38
55
64

03 02 02

860825

41.0

43.0

02 02

02

01
02

860826

64.0

72.0

03

860826

14.0
177.0

18.0
242.0

03 14 S
03 09 S
05 42 S

08

01
04
16
05
07
01
02
05
02

05

860826

11
01
03

06
01
01

860826

590.0

645.0

860905
860914

72.0

91.0

00 07 N
00 02 S
00 18 S

05
55

54.0
238.0

69.0
305.0
267.0

97.0
100.0
100.0

01

01

860916

64

03

03

860916
860916
860925

182.0

00 31 S
00 27 S
00 35 S
00 52 S
00 58 S
01 54 S
01 44 S
0137 S

3.1
0.6
0.4
0.4
0.7
1.8

55
55
61

08 03

04

05
02

500.0
880.0
333.0

575.0
1004.0

100.0
100.0
100.0
100.0
100.0

02

03

03

860925

367.0
270.0
137.0
1540.0

64

04

05
06
01

05

09

860925
860925

227.0
122.0
1360.0

38
61

06
01

01

861010

100.0
100.0
100.0
100.0
100.0

3.6
0.0
5.2

0.3

61
38
05
61

04
11

861010 03 09
861010
14

861010
861011

712.0

827.0
455.0

03

07

407.0
125.0

01 34 s
01 27 S
01 27 S

03

08

142.0

01

01
04
01
09
01

01

111.0

123.0

1.0

64

03

01

861011

21.0
267.0
200.0
606.0
134.0

25.0
315.0
245.0
694.0

13 05 N
21 07 N

0.5
2.6
4.6
4.8
2.8
1.2
3.7
5.6

64

07
01
02

04

861117
861202

100.0
100.0
100.0
100.0
100.0
100.0
100.0

113 49 W

6l
05
61
05
63

02
01

05
06

01

113 57 W

21 21 N

03

861202

114 02 W

21 34 N

05 03 07 0l
03 02

04

861202

152.0

114 18 W
114 21 W
115 42 W

21 44 N

09
09

05

07

861202

33.0
248.0
290.0
251.0

35.0
274.0

21 45 N

03

06

08 01

861202

200.0
344.0

312.0
277.0
223.0
425.0

93.3
.2

52.5
71

=TEEX

24 02 N
24 11 N
27 19 N
27 38 N
27 44 N

O o~

3.7

38
38
64
55
64

o N
[eNeRoRea)
TR Vol o le)!
o NoRoNe

02
03
08
12
14

08

4
08
01
01

01
03
04
06
07

861203
861203
861204
861204
861204
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(continued)

Table 3.

11

SPECIES CODE

WHITEBELLY SPINNER DOLPHIN
(STENELLA LONGIROSTRIS)

SPECIES

BEST

PROPORTION MEAN SCHOOL SIZE EST

(% OF SCHOOL)

IATITUDE LONGITUDE
DEG MIN

DIST. (KM) DEG MIN

VERT. NUMBER BY

DATE SERIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.
NUMBER HORZ.

YRMODY
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(continued)

Table 3.

13

SPECIES CODE

STRIPED DOLPHIN
(S. COERULEOAIEA)

SPECIES

BEST

PROPORTION MEAN SCHOOL SIZE EST

(% OF SCHOOL)

IATITUDE IONGITUDE
DEG MIN

DIST. (KM) DEG MIN

VERT. NUMBER BY

DATE SERIES LEG -SIGHT SUN POSITION BEAUF. DETECTED  PERP.
NUMBER HORZ.

YRMODY

45.0

53.0

65.8
100.0

120 18 W
113 31 W

21 21 N

3.8
0.3

38
55
55

02 02

03

06
01
10
05
09
11
04
01
02

03

860802

3.0
10.0

4.0
13.0

04 08 S
05 18 S
05 17 S
02 10 S
03 40 S
03 17 S
02 18 S
02 02 S

04 03 06 02
02

860816

100.0
100.0
100.0
100.0
100.0

107 51 W
107 36 W
096 59 W
085 43 W
083 06 W
099 32 W
099 31 W
098 49 W
097 18 W
097 17 W
097 16 W
096 29 W
096 22 W
092 55 W
092 35 W
090 51 W
089 12 W
087 10 W
082 51 W
079 32 W
079 39 W
085 03 W
082 29 W
087 34 W
087 34 W
087 36 W
087 41 W
089 44 W
089 58 W

0.0
0.5
0.2

01
12

11

10

03

860818

30.0

36.0

64

04

03

860818
860821

7.0
36.0

9.0
41.0

55

01
01

03

1.1

63

01

11

01
04

860825

20.0

24.0
85.0

1.1
0.4
1.0
1.8

38
64
38
63

07

860826

61.0

100.0
100.0
100.0
100.0
100.0

02
02

00
09
07
05

05

07

860913

24.0

28.0

06
10
01
02

08

860913

27.0

32.0
47.0
154.0

00 47 N
00 26 S
00 22 5

01
03

07 02

860214

42.0
136.0

1.0
1.7
0.8
0.3

38
64

03
03

860915 01

860915
860915

100

02

15.0

0.0%

20.0
252.0

100.0

00 21 S

38
38
61

03

01
02

03

03

15.0
220.0

100.0
100.0

00 27 N

06
07
03

09
10
04
07

860915
860915

00 35 N
01 15 N
01 23 N
02 33 N

0.1

88.0

107.0

97.0
100.0
100.0

0.5
0.0
0.5

38
38
05
61

04
04
02
13
05
01
03

860917
860917

860918

47.0

62.0
21.0
138.0

08

17.0
123.0

02

03

00.0
100.0

3

03 12 N

0.6
0.2

05
01
04
04

05

860918

33.0

38.0
78.0

03 59 N

63

01
03

860919
860920

67.0

100.0

05 52 N
05 46 N

1.0

2.8

64

52.0

62.0

100.0
100.0
100.0

38
05
38
05
05

04

860923

56.0

63.0

05 27 N
00 42 S

1.3
2.9

07
05

07 01
02

860923
860926

75.0

36.0

32.0

100.0
100.0
100.0
100.0

01 44 N
00 34 S
00 54 S
01 04 S
01 20 S
01 44 S

0.5
4.0
0.0

14
08
09
12
08
09

04

860927
861009

67.0

73.0

02

02

48.0

53.0

38
61
05
61
64

03

03

861009

42.0
255.0
1360.0

48.0
280.0
1540.0

3.1
5.0
3.6
1.9

03 12

04

03

861009

100.0

04 06 03 02
04

861009

152
56.5

03

861010

81.0

91.0

01 41 S

04 05 06 12 12

861010



(continued)

Table 3.

13

SPECIES CODE

STRIPED DOLPHIN
(S. COERULEOALBA)

.
.

SPECTES

BEST ow

PROPORTION MEAN SCHOOL SIZE EST

(3 OF SCHOOL)

IATTTUDE LONGITUDE
DEG MIN

DIST. (KM) DEG MIN

VERT. NUMBER BY

NUMBER HORZ.

DATE SERTIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.

YRMODY

41.0

47.0

100.0
100.0

093 09 W
093 56 W

01 26 S
00 16 S

2.5
1.3

38
38

03 11
16

04

861011

53.0

61.0

03

10

02

06

861011
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(continued)

Table 3.

18

.
.

SPECTIES CODE

BOTTLENOSED DOLPHINS
(TURSIOPS TRUNCATUS)

SPECIES

oW

PROPORTION MEAN SCHOOIL, SIZE EST
BEST

(% OF SCHOOL)

IATTTUDE LONGITUDE
DEG MIN

DIST. (KM) DEG MIN

BY

VERT. NUMBER

DATE SERIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.
NUMBER HORZ.

YRMODY

53.0 45.0

9.3
100.0

120 18 W
130 11 W
117 45 W
110 42 W
082 24 W
083 42 W
087 36 W
089 57 W
099 30 W
095 19 W

21 21 N

3.8
0.9
0.8
2.1
2.6
0.2

38
61
63

06 03 02 02
02

03

860802

1.0
517.0

1.0
633.0

02 01 8
02 43 S

01
02

02 11

01
02

02

860811

1.0
22.6
100.0

11

02 06

860815

14.0

16.0

04 45 S
03 06 S
09 06 S

55
38
38
38
64

01 17 12 12
03

860817
860826

14.0

19.0

07 01

14

11

0.0% 25.0

55.0

20.0

02 01
02

01

860906

40.0

90.0

08 43 S
05 04 S

1.5
002

01 13

860908

6.0
16.0

6.0
21.0

7.5
12.0

12
12

12

05
04

03
04
07
02
03
09
01
04
01
03

03

860909
860913

02 53 S
00 02 S

1.0

0.3

38
55

12

05
01

69.0 54.0

3.0
50.0
100.0
J00.0

01
02

860916

4.0
14.0

4.0
15.0

05 50 N

1.8
0.2
2.6

01 38
64

01

02

860920
860921

103

07 59 N
08 37 N

01
07
06

01

6.0
238.0

8.0
262.0

38
63

03

860921
860923

4.3
30.8

0541 N 079
082

3.9
2.0

05

15.0

18.0

01 30 N

61
64
05

01
03

03

860927
860928

78.0 68.0

5.0

34.0
100.0

04 12 N
06 40 N

0.0
4.0
3.5
0.7
4.0
0.5

12

12

04

27.0
143.0

31.0
163.0

079

04 06 02 01
07

860929

08 12 N
06 51 N

05
63

03 03

861004

12.0

14.0

50.0

080

01
07
12

01
04

01
05

861005
861005
861010
861010

19.0

22.0

27.0

06 38 N
01 37 S

61
38
55
64

12

12

27.0

32.0

30.0

22.0 19.0

30.0
31.5
100.0

01 48 S

0.0
1.9
1.0

02

03
05
01
03

02

81.0
117.0

91.0
131.0

01 41 s
0l 41 S
01 38 s

12 12

06

04

861010

05

07
10

03

05
06

861010
861010
861116
861130

23.0 21.0

53.3
25.0
100.0

0.1
3.0
2.3

63

11.0
178.0

15.0
211.0

14 39 N

55
05

11
05

04

1521 N

02 02

03

01



(continued)

Table 3.

21

SPECIES CODE

RISSO'S DOLPHIN
(GRAMPUS GRISEUS)

-
-

SPECIES

BEST ow

PROPORTION MEAN SCHOOL STZE EST

(% OF SCHOOL)

IATITUDE IONGITUDE
DEG MIN

DIST. (KM) DEG MIN

BY

VERT. NUMBER

NUMBER HORZ.

DATE SERIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.

YRMODY

13.0

15.0

100.0
100.0

125 29 W
126 03 W
082 41 W
083 42 W
087 36 W
088 20 W
089 57 W

00 54 S
01 03 S
0552 8
02 06 S
08 43 S

0.2

05
64
55

01
02

02 02
01

04

03
10

860802 02

860809
860905

o O

[To]

o
O

0.6

03

(32}

(=}
L]

100.0

0.1

02

06

02
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07 34 S
05 04 S
03 03 S
02 53 S
02 53 N
00 14 N
01 30 N
04 12 N
01 37 S
01 38 S

0.2
1.5
0.3
0.2
0.2
1.0
0.3
0.5
2.0
0.0
0.5

0.0

38
38
55
64
6l
38
38
05
61
64
38
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090

61

09
02

03
02
02

06

03

861010
861026

0.9 06 24 N

55
05

06 32 N

1.1
0.0
1.3

06
02

06

861026

13 58 N
15 46 N

63

861116

15.0

17.0

61

02 11 04 04 01

861130
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(continued)

Table 3.

77

SPECIES CODE

UNIDENTIFIED DOLPHIN

SPECIES

BEST oW

PROPORTION MEAN SCHOOL SIZE EST

(% OF SCHOOL)

IATITUDE IONGITUDE
DEG MIN

DIST. (KM) DEG MIN

VERT. NUMBER BY

NUMBER HORZ.

DATE SERIES LEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.

YRMODY

4.0
1.0

12.0

10.0

100.0
100.0

118 03 W
121 25 W
121 33 W
123 46 W
128 11 W
128 30 W
129 04 W
129 05 W
117 11 W
113 35 W
095 01 W
093 56 W
083 41 W
082 56 W
080 52 W
083 54 W
083 57 W
088 11 W
089 34 W
089 33 W
089 55 W
099 26 W
099 37 W
099 31 W
097 07 W
095 18 W
092 53 W
083 03 W
079 30 W
079 30 W
079 31 W

0.1 25 46 N

64

12

09
09
12
12

01
02
06
02

11
01
04
03

03

860801

1.0
20.0

19 10 N

0.6
7.4

05
05
63

02

02

860803

100.0

18 28 N

12

05
04

860803

10.0

10.0

90.0
100.0
100.0
100.0
100.0

08 09 N

1.5
0.5
2.2

12

860806

1.0

1.0
1.0

0l 43 S
01 49 S

64
05
05
6l
63

01

06
12
01
07
09

02 02

05
04

02

860810
860810

1.0

12

04
07
05
04
02
03

03

1.0
2.0
2.0

0115 S
02 09 S
02 45 S
04 07 S
02 55 S
03 10S
03 28 S
03 13 S5
03 00 S
09 29 S

0.4

01
02

06

860810
860811

2.0
2.0

7.0

3.5
0.9

24

03

100.0

12

02
18

05

03

860815
860816

5.0

100.0
100.0
100.0
100.0
100.0

0.9
3.9

63

02
01

06
11
06

6.0
2.0

8.0

05
38
61
64
05

10
28

02

860822

2’0

0.1
0.7
0.7
2.3

05 03

03

860822
860826

1.0
2.0

600.0

1.0

02. 01

0l

118

0.0*
800.0

100.0
100.0

09
01
02

03
05
11
12

05
0l

860826
860904
860906
860906

2.0

2.0
10.0

3.6
2.4

38
63

01
01
03

6.0
2.0

100.0
100.0

09 33 5
07 48 S
05 51 S
05 47 S
05 13 S

03

860908

0.0%

0.7
0.2

63

05
01

18
03

04

1.0
2.0

50.0

-

2.0
80.0

100.0
100.0
100.0

38
38
55
55
55
38
55

01
01

02

860909

3.1
3.7
0‘8

02

860909
860909

04

10
02

15.0

100.0 20.0

03 05 S5
00 04 S

01

03

02

03

860913

4.0

6.0

2.0
12.0

100.0

1.7
0.3
1.9
0.2

01

01
02

01
03

02

860914

2.0
10.0

100.90
100.0

00 13 N
00 14 S

02

01

04
04

860914
860915
860916
860917
860920

04

1.0

1.0

100.0
100.0
100.0

00 15 S

61
05

05 02

01

02

1.0
2.0

01 20 N

0.5
0.4

04

05
01
02

05 46 N

64

01
02

14

3.0
2.0
15.0

2.0
18.0

100.0
100.0

08 02 N
08 O3 N

1.0
0.9

55
64

02
02
04

860921
860921
860921

03

02

100.0

0.7 08 21 N

05

05

03



(continued)

Table 3.

SPECIES CODE: 77

UNIDENTIFTED DOLFHIN

SPECIES

BEST = IOW

PROPORTION MEAN SCHOOL SIZE EST

(% OF SCHOOL)

DEG MIN

IATTTUDE LONGITUDE

DIST. (KM) DEG MIN

BY

VERT. NUMBER

DATE SERIES IEG SIGHT SUN POSITION BEAUF. DETECTED  PERP.
NUMBER HORZ.

YRMODY

119

£

=RelojofololoBololoNolololoNoNoleNoNoNoNeNoNoNoNoNoNoNoNol ol
* ¢ & & & & » & s 2 5 B & 5 5 3 5 8 e O s B 2 s 8 2 2 B 0 2
FNAOOTNAAANODNONONOFTNYWANONHNW AN ®LW
1 < i L} Ll (o]

X % £ _ % % % % %
o o OCOCO0OO0O0OO0OO0O0OO0COO0OO0OOO00O CO0O000O0OO0OO000O00O0O0
® & & & & 2 & 5 & s 5 & 2+ &+ 9 " &t B T e N 2 s & e s s 2 e+
o 0o NO ~SHOONOMNONY OCNAO =t NN O
N ) i L (9]
(=ReleolololofoleloloNolololeNololeoNoNoNoNoNeNoNoNeNeoNoRolNoNo Nl
*® 8 4 9 4 e e * 4 2 & 4 2 ¢ & 2 B 2 B " s e s B 5 3 v * 2 s
QOOQOQO0OROO0O0COO0OONOO00000DO00O0O000O0C
QOO0 O0O0OO0O0O0OO0CO0OONCHOOOOOOOOOOOOOO
L B B B B e e e e e N e I o~ e B e B B e B B B B B B
EEEEREEEERERIEERREIRERERREEERERERERRERER
O NN AOANLYLWIIANAMNM AN LOIFTANHIDINOFNOON I N
N FFOMO O N <3 o 8] 0 © le} ™
22 8EEN88S822283800RR X8R R IS
OOOOOOOOOOOOOOOOOOOOHQHHHHH&HHH
ZZanununnuzzazzzunununnnnzzzzzzzzzza
OHNLAOHEDMMOFTASIDONYVOVOVNNMUDNOMOKLWYVMYWOOG ~
Nl A O AOCONIFANNNNAHONNOONOOLD A A
VOVWANOAOODOQD AW OWeE A e TNV
=R eleleololeloloNeNoNoleNoNoNoNoReNo o NeNeoNeNoNoNoNeReNo i R
COOCHMANCUHEHANFOMOUILAOAOONIMNOOONHNL) W
* & 6 & 2 B & 4 2 ¢ B 8 s & » & ¢ 2 2 ¢ T o 3 8 ¢ 3 ¥ * 0 " .
OO0 QCQOOANNOONOOAHOHOOOOCOOONNNHO
DO ONFAANROFNFROLIIW 0L WL M
CYVVONOUINVVOYHOUMOWVUINWVWMOVOODON N OO

N N ™ NN (3 st} 3

s =l o e~ ~ O [

3] ™ \0 NN (=] N

[ — o o~ e Br-! o
VoA N OOFONNNTFOONFNONF T ANNOO TSN A
OO0 O0OO0OO0CO0COO0OO0CO0OO0O0OO0O0ODAAd10000O0OODO0OOO0OO0O
DA O Ad O AN NOON AN TR AR NONT U N
[o N oN-) (>N e} OO0 o o COO0OO0OO0O0O~MONOAOO
NN AdROMNMMMNdedadd>ooNNOWEHdeaddNd YN OON
l=leNoleNoNoNoNeoRoNoloNoNeNeoNoBoleooNoNoNoNoN oo o NeNeloNo N o)
el ™M NVOUNANSI IO AAAAANDNACNAAOONONO
NNgu(\}gNNNNNOOOO\-{HHHHHHNNNNNNNNNN
AN NO O OO0 OO0O 0000000000000
QOO0 00000000 AdAmmmecdddcdddedddedtedded e o
WOWOWOWOUWOYWOYVOVYWOVWOYVOVOYVYOVYOYWOYVYVOOYVYOYLVOLYYOVOOOYVY
€O C0 €O 00 €O OO0 C0 C0 €O C0 CO CO 00 €O 00 €0 O 00 O ©0 O C0 0 €O 00 €O 00 €O 00 €0 O



120

0°€ 0°¢ 0°00T M €0 9TIT N 6€ %2 7°0 6§ 0 TO 80 90 80 ¥0  £02T98
0°T %0°0 0°00T M €6 GIT N 02 #2 L°L 8¢ T TO 90 %0 10 Y0  €£02T98
0°€ 0°¢ 0°00T M ¥T ZIT N 8¢ 8T 0°0 8¢ S T0 80 20 82 20 TOZT98
0°¢ %0°0 0°00T MET SIT N LT ST L0 79 4 €0 20 TO Z0 T0 O€T198
0°T 0°T 0°00T M OE TIT N 9T £O I°0 8¢ ¥ 20 90 2o Tt T0 921198
0°T 0T 0°00T M GZ GIT N LZ LO 81 oo € 20 0 20 LO G0  T2IT98
0°26 0°2TT 0°1 M 2T 9IT N ¥% LO 1°0 8¢ S 10 10 TO 20 €0 TZIT98
0°1 0T 0°00T M GT 82T N LZ €T 81 8¢ € T0 20 S0 20 €0  LITT98
0°02 %0°0 0°00T M 1TV 86T N 6€ 60 9°T 79 ¥ 20 €0 LO 20 60 €TIT198
0°8 0°0T 0°00T M ZZ 6T N 0% OT 1°C €9 € 20 T1 TO 90 20 €ITT198
0°0S 0°GL 0°00T M LT #ST N I€ 8T 0°0 8¢ g 20 90 20 T0TT98
0°2 %0°0 0°00T M IE€ IST N OT St 0°'1 S0 ¥ 10 L0 TO TEOT98
MOT Isag  (TOOHOS 40 &) NIW 93d NIW 93a (W) *ISId A9 WHEWON "REA  Z¥0H HIGWON AAORIX

IS 9ZIS TOOHDS NVAW NOIIMOJOYd  HANLTONOT FAALLIVI “d¥dd  (J4I0EL3d J4ANVEd NOLLISOd NNS JHDIS DI SHI¥ES AINd

LL EACO SHIOHEAS v NIHSTOd (ITJIINAAINA :SITOHIS

(penut3iuod) °€ STJelL




121

0°T 0°'T 0°00T
0°S 0°L 0°001
0°T 0°'T 0°00T
0°2 0°2 0°00T
0°¢ 0°¢ 0°00T
0°9 0°8 0°00T
0°T 0°'T 0°00T
0°T 0°'T 0°00T
0°T 0°'T 0°001
0°1 0°2 0°00T
0°2 0°¢ 0°00T
0°'T 0°'T 0°00T
0°'T 0°T 0°00T
0°1 0°'T 0°00T
0°¢C 0°2 0°00T
0°'T 0°'2 0°00T
MOT Isad  (TOOHDS J0 %)

ISH AZIS TOOHDS NVAW NOLIMOJONd

8L *EA0D SATOI4S

'

8% LOT
8% OTT
€2 8¢1
6€T
€T 6£1
8G 1Ivl
T0 &¢€1
60
00 080
82 6L0
¥ 680
61 L8O
TT 280
1€ ¢80
91 480
8% 8CT

o
i

BT EER
O
10

NIW O3
HAALTONOT

v 0
€¢ Q0
8¢ €1
12 01
XA
Z€ 90
LS 90
TO
62 90
60 90
¥e <0
¥0 60
S0 €0
L0 €0
LE €0
8% 10

. . - . .

0

NNNNNNZZNZZZZZZ S
\0
[
TONOOOONOON VLI
ONFHOOOIFHAOODOOINOM

NI ©3d () *IS1d

G0
€9
8¢
8¢
8¢
€9
€9
8¢
79
8¢
19
¥o
8¢
8¢
8¢
¥o

A SHAWNON CIMHA

ITFANNNOOTONNOTANNONO OO

AN

10

10

[44)

T0

0

1T

80

LO

T0

10
10
€0
70
€0
<0
10
80
€0
co
€0
10
91
AN
€0
S0

" ZU0H THAWNON

0c¢
0
o1
10
c0
20
S0
2o
¥0
70
80
20
€0
TO
10
70

10
10
0
<0
70
S0
€0
€0
20
€0
10
10
(43
80

+ 70

¥0

721198
€erioes
LTT198
£1TT98
€TTT98
920198
720198
110798
626098
£26098
606098
806098
928098
928098
S§¢8093
018098

ACORIA

AANIIIVTI  "@®Ed  QEIOENAd *J0vAd NOILISOd NAS IHDIS ©OF1 SARMES dIvd

HIVHM TIVAS JATJTINJATNG :SHIDHAS

(penUT3UOD)

‘¢ o1qe]



122

Isad  (TooHDS 40 %)

ISH HZIS TTOOHOS NVAN NOLIMOdOAd

‘6L

*HAOO SdIOAdS

0°00T
0°00T
07001
0°00T

N q2 Lc 1°0 8¢ T c0
N 8% <O G°8 ¥o 4
522 10 870 8¢ £
N LZ 00 6°¢C S0 ¥ ¢t

NIW 93d (W) *ISId A9 WEEWON RTEA

80 0T
T0
€T

A 80

" Z30H JHaWNN

¥0
70
10
L0

G0
10
S0
¥0

y0Z198
220198
TTOT98
716098

AJONRIA

JANLLIVI "dddd JddIOdIHd “dNVAd NOILISOd NNS IHOIS OF1 SIS JINd

HIVEM dDaV] GHTATINAJING *SITIOEIS

(ponUTIUOD)

‘¢ 9T9EL



123

0°2 0°2 0°00T M TIE LIT N L0 L2 0°0 1o} 0 TO 20 20 20 Y0 02198
0°T 0°'T 0°00T M 62 LTT N 20 LZ Z°0 et 0 10 90 S0 10 ¥0  $02198
0°'T 0°'T 0°00T M 9¢ GIT N &S €2 €°0 GG 0 €0 S0 10 %0 T0  £02198
0°T 0°T 0°00T MOV 26T N 22 2T 6°T 8¢ T €0 G0 ¥0  GTIT198
0°¢ 0°¢ 0°00T M GE GZT N 82 €0 £°0 19 G 70 10 20 TZ0198
0°T 0°'T 0°00T MOT 060 S 8¢ 10 6°T 79 € 80 T0 90 0TOT98
0°2 0°2 0°00T M 2Z€ £L80 S 8T 00 £°0 19 S . T0 €0 20 600198
0°¢ 0°2 0°00T M 00 060 S TO SO ST 79 € ZtT A 90 €0 €0 606098
0°'T 0°'T 0°00T M 25680 S 82 TT ¥°0 GG € 20 9z T0  L06098
0°'T 0°'T 0°00T M 9% 280 S 92 90 1°0 ¥9 g %0 90 Y0  S06098
x0°0 0°0T 0°00T M€V 280 S OT 90 ¥°0 ¥9 G €0 20 €6 G06098
0°'T 0°T 0°00T M8 ¥60 S 20 €0 0°0 G0 € ZtT ZtT ¥0 o1 €0 228098
0°2 £0°0 0°00T MGT 82T S 9% TO 0°0 £9 € €0 T0 €0 018098
0°2 0°2 0°00T M €S GZT S 20 10 0°0 G0 € 20 20 €0 LO €0 608098
0°2 0°2 0°00T M LT 02T N %2 12 1°€ 19 T 20 20 20 G0 €0 208098
MOT ISdd  (TOOHDS 40 &)  NIW 94d NIW 93a (1) *ISId A MIGHNN “REA  *Z80H JEFWON AAORIX

ILSH HZIS TOOHOS NVAW NOITMOIOdd  HANLIONCI JANLTINT @ “dddd JdIOELEd “J0VEE NOLLISOd NNS JIHDIS 31 SIS dINd

96 3OO SHIOHIS | NVHEOVLAD QETATINAQING *SHIOHAS

(penuT3uod) ¢ STJeL



124

‘opeu SeM D3RWTISS OU 3BYJF SOJ0UIPy

10 80 60 T0 G0 ¥0Tie8

0°T 0°1 0°00T M GY LTT N LT LT €°0 8¢ T
0°'T 0°T 0°00T M 2T ¥IT N €€ 12 81 79 € T0 80 ¥0 T0 G0 202198
0°T 0°T 0°00T M LT 2IT N 16 8T T°1T €9 g €0 €€ Z0 102198
0°1 0°'1 0°00T M GO YVIT N €0 9T G°0 T9 2 90 50 G0  Of£TIT98
0°22¢ 0°¥ae 0°T M 86 GZT N 8T 2T 2z 8¢ g 20 zt T0 0t 10  STTT98
0T 0°1 0°00T M 9G GET N LE %0 €1 ¥9 € TO ZT 20 £2 £0  $20198
0°'1 0°1 0°00T M ST €IT N ¥2 20 Al o1} S A Tt 20 8z 10  LIOT98
0°'T 0°1 0°00T M 9GS ¥60 N TO 20 T°0 o1} g ZT A z0 210198
0°'T 0°T 0°00T M Py 060 S ¥E€ TO 0°0 8¢ € . €T 20 80 010798
0°1 0°1 0°00T M 60 L80 N LZ €0 G 1 8¢ g €0 60 20 90 TO 800198
0°T 0°1T 0°00T M 60 L80 N G€ €0 0°¢ ¥9. g _ 10 20 10 800198
0°% o'V 0°00T M E¥ €80 N ¥T 90 Ak 8¢ i/ 10 70 TO 900198
0°ST 0°02 0°00T M L0 280 N 9¢€ 90 LY 19 € 20 Zt 0T €0 60  S00T98
0°T 0°1 0°00T M9 180 N ¥¥ 90 9°Z 79 € TO LO %0 Z0 €0  G00198
0°¢ 0°¢ 0°00T M 6€ 080 N 0S 90 £°C Gs ¥ €0 10 Z0 00198
0°'T 0°1 0°00T M 6€ 080 N 0§ 90 9°¢ €9 12 20 . 600198
0°¢ 0°¢€ 0°00T M %S 640 N 8€ 90 8°9 G0 T 10 20 ¥0 20 ¥0 626098
0°T 0°1 0°00T M TIE 60 N L0 80 T°€ ¥9 T ¥0 70 Z0 126098
0°T 0°T 0°00T M 96 280 N 0§ S0 T°9 8¢ € TO TO €0 20 Z0 026098
0°1 0°T 0°00T M O¥ 260 N 8T TO 0°¢ 19 ¥ L0 20 L0 LT6098
0°1 %0°0 0°00T M TV 260 N 9T TO 9°¢ €9 ¥ : 90 TO LO  LT6098
0°1 0°1 0°00T M LT 660 N £2 00 ¥°0 €9 17 TO T0 L0 S0 70  ¥16098
0°'T 0°T 0°00T M GZ 660 N 9T 00 21 8¢ i 90 20 £0  ¥T6098
0°'T 0°T 0°00T M 2T G680 S ¥2 2T 9°2 79 i TO ¥0 T0 206098
0°1 0°T 0°00T M GZ G60 S 8% 20 ¥°2 8¢ 4 20 11T 10 0 10 278098
0°'T 0°1 0°00T M LT TIT S 8¢ %0 G°0 8¢ i zo T T0 90 TO  L18098
0°C 0°2 0°00T M 9T GZT N 0t 00 Z°0 ¥9 7 2o 70 2o zo €0 808098
0°1 0°T 0°00T M0Z GZT N 9% TO Gz 9 S T0 80 TO0 808098
MOT IsAad  (TOOHDS 40 %)  NIW 9dd NIK ©3a (WI) “ISId A9 UEIWON “IMIA  °ZdO0H ¥EGHWON AQOMIA

ISH A7ZIS TOOHDS NVAW NOIMOAOId  JANLIONOT HANALLIVI “dddd  CHIOAIEAd “Jd0vdd NOLLISOd NNS JHOIS DI SHIEdS EILvd

86 +HACD SHIDIIS TIVAM QETATINHAIND *SHIDEdS

(penuTluoD) °¢ STdeRL




125

14 0T¢ q 008 0T 0ST ¥0 STITTO98

09 08 g9 08 Z0 STTTO98

14 0T¢ 0T 00¢ 0¢ 0€T ST 09 10 STTTO98

0c 006 sZ YA 057 GLC 20 £ITTO98

00T 9% 00T 09T 00T &9 co 0€0TO8

08 ¢6T SL 061 09 01T S8 g¢c 70 820198

00T Le 00T 091 00T 4L 00T 00¢ T0 LZ20T98

00T OL 00T 08 00T &S 4] £€20198

: 00T 09 00T &t T0 £2¢0T198

00T 99 00T oO¢ ; 00T gS c0 020198

00T Os6 00T 4&<T 00T gZc¢ 00T &9 T0 020198

00T &2 00T &T , 00T 09 00T &¢ <0 610198

g9 0cT 68 SL €9 g6 TO 6T0T98

‘ ov qZ¢ 09 681 70 LTOTOS8

00T 0L 00T OST 00T &<t €0 LTOTO98

0G 062 0L 06 T0 210198

00T &L 00T o0¢c¢t 00T 00T ST TT10T®e8

00T 8¢ 00T g9 00T 00¢<¢ 00T OTT 00T &G¥%T 20 8¢6098

00T <1 00T 0¢ 00T OF 00T 49 TO 816098

0¥ 007 0¢ 06 0¢ 00¢ OoT LT6098

09 009 SL 0G¢E g¢ 00¢ 60 LT6098

06 TLT 86 000T 06 0G6¢ S0 LT6098

00T 4§ 00T &Z1 00T 00¢ 00T &<d¢ TO LT6098

00T o0¢T 00T 008 00T 007 00T 008 00T 06&¢ o 0T6098

06 <t T0 0T6098

0¢ SL 1°}3 0G¢E 0c 06 ST gee €0 806098

06 09 oL 0G¢ o¢ 00¢ S¢ 00¢ €0 LT8098

06 00¥ 06 006 g6 009 10 S18098

00T 8% 00T 49 00T &<ZtT 00T 06 T0O 608098

00T &8 00T 0¢ 10 908098

06 SL SL 09 10 508098

00T 08 00T ¢&¢ ; 00T 04T 00T 00c LO £08098

09  g¢g . 08 4G ov GLT L9 06 S9 00T T0 £08098
00T 08 00T 0L 00T 0L 00T 09 00T 4L 00T G¢€T TO 08098 .
4 SHIDAAS

“LSH *ILSH " LSH "LSH “LSH "LSH “ON
ddd  LSHd Lod  LSHd dod LSHd Lod.  LSHd Iod  LSHY dod LsHd LHDIS 4ILvda
79 540 £9 sdO ‘T9 sd0O gg 540 8¢ SdO S sdO
. , , . ‘9861
9 Joquedag ybnoiyly gz Aing butanp 2T1JToed TeoTdor] UIDISED 2Y3l UT poIs3lunodus sbutiybts
TI® 1037 ‘sSopod sotToads Aq poTzTSseTd ‘I9AI9SCGO UydE® IO0J SO3RWIASD 92ZTS TOOUDS Teuwew SUTIRK '§ OTJRL



126

86 007t 66 008 66 0o¢€e 66 004t 66 00LT 70 0TOTO98
00T &SL 00T Gc¢ 001 OTT 10 010198
00T 091 00T 0G<¢ 00T 00V 90 g26098
00T G<¢¢ 00T g¢¢ 00T 047% 70 GZ6098
00T 0¢8 00T 047 00T 0611 00T SLL 00T O0O0€T 00T 006 €0 626098
00T 00L 00T 09% 00T 009 00T 0499 <o 626098
00T 001 00T 00¢ 00T O007% ¥0 916098
001 OT1 00T 00§ €0 916098
96 cg 86 L8 10 976098
00T 0% 00T 09 00T 09T 00T OTT 00T &6 €0 ¥16098
00T gLZ 00T 08¢ 00T O0OTI1 00T 00§ 00T o008 10 506098
00T 00¢ 00T 00c¢ 00T GZ<d 1T 928098
00T ST 00T &1 00T &2 80 9¢8098
00T 99 00T 00T 00T 0¢ 00T &L €0 928098
00T ¥¢ 00T 0% 00T o€ 00T &L 00T &% 4 928098
00T 099 00T 0s€ 00T 004 00T 006 00T 000T <0 628098
] SHIDHAS
ST Go¢ a1 06 st SLEC ST ooc €0 9¢TT198
OT (A 10 016098
01 SL ac 09 10 508098
€ SHIOHJS
00T ¢&¥ 00T 0% 00T OV 10 10cT98
00T &€ 00T 0L 00T G€T S0 0€TTO8
ST 99 1] SLT 0)7 06T (033 oot g¢ oL 10 8C¢T198
oc 00¢ G¢ Gel G¢ SOt €0 LZTT98
00T 09T 00T G1c 00T 0ST 4 L2TT198
00T <1t 00T 00T 00T <S¢c< 00T OST 00T 09 10 LZT1198
S8 G9¢ S8 06 S8 GLC G8 00¢ €0 9¢ii98
0s 00¢ 09 06T S¢ G2t 0} 7 ST co yZ1198
66 08 66 SLT 66 08 10 TZT198
L6 00T GL 0Tt 20 LTT198
S ge6c 4 008 0T GGt 10 911198
, < SHIDHdS
" LSH *LSH *LSd “LSH " LSH " LSH "ON
Lod - LsHd L0d  Lsdd Lod - Lsdd Lod  Lsdd L4Lod  4SsHd Lod - Lsdd LHDIS HLYd
79 SdH0O £9 gdo T9 Sd0O 9§ sS40 8¢ 540 S sd0



127

00T 09 00T 0OV 10 918098

00T &V 00T 09 00T SLT oot &L 90 018098
00T 0c¢ 00T 0% 00T 09 00T 08 00T 06 00T 09 €0 €08098
oy g9 0¢ g9 09 SLT €¢ 06 GE 001 10 £08098
TT SHIDHJS
00T 8¢ 001 8T 00T &t 10 6C1198
S8 99 g6 SLT 09 081 0L 00T g9 oL 10 821198
66 19T 66 009 66 T0¢€ 10 8TTTO8
6 . 00¥% 6 006 % 009 10 618098
o1 oT (4] 908098
00T L 10 ¥08098
0T SdIDddS
00T 89 00T 04<¢ 90 ¥00198
, 00T 09 00T OL 00T OL G0 ¥001T98
00T <1 00T 8 00T 0¢ 00T 0¢ T0 y00T198
9 SHIDHAS
G8 GZv 09 gy SL 00¢ g9 0sg 7T ¥0cT198
$6 0ct 06 GLEC g6 SLC A y0ct1o8
joge] S1¢ 0s 046¢ 09 oLE 1284 GLe 80 y0<Z198
00T Gct¢ 00T GZsg 00T G&LE 00T ¢&LZ 00T 09T €0 €0cT198
00T ¢g<¢ 00T O¥%1 00T 0S¥ 00T GZ¢ 00T ¢&LC 00T OfT 40] €02198
00T S¢ 20 c02198
00T 09 00T ¢<Z¢ 00T 09T 00T 691 G0 coc1os
00T O0S1IT 00T 064L 00T GL¥ 00T 007% £0 coctos
00T 09 00T OLT 00T 007 00T 06G¢€ 40] cocZtos8
00T GLE 00T 009 00T 047¢ 00T GS¢€T 10 ¢0cT198
00T <1 00T 0O¢ 00T OT 00T 0§ LO LTTTO8
00T 09 . 00T 002 00T OT1 €0 110798
00T G<¢ 00T 09 10 T10T98
00T OT% 00T 0S¥ 00T 009 00T 09% vi 0T0T98
00T 0OO0L 00T 0071 00T 0O0L 00T OTS& 1T 010158

S SHIDHAS

" LSH " LSH “LSH *LSH " Lsd " LS "ON
Lod  LSHY Lod  LSdd Lod  LSHd Iod  LSdd  Lod  LSdHd Iod  LSHY LHOIS HLYJ

79 sdO £9 5d0O 19 §dO G 54O 8¢ 5dO § 54O

(ponut3iuod) -y OTdedL



128

00T 22 00T GL 00T &% T0 616098
00T 0¢ 00T O¢ 00T &€ 0T ¥16098
00T Of 00T ST 00T OF% 90 £€T6098
00T 0¢ 00T 061 G0 £16098
00T 9T 00T 0¢ 00T G2Z. L0 928098
00T 91 00T 0§ 00T 09 00T 0% 10 GZ8098
00T OT 00T 8 10 128098
00T 9T 00T &2 00T O% 00T 06 00T 0§ i} 818098
00T 0T 00T 2T 00T 0T 00T 02 €0 818098
00T ¢ 00T 8 00T 1 €0 918098
06 09 €8 09 €0 208098
€1 sdIDAJS
08 002 G9 GET SL G9T €0 LZT198
0S 002 0% 0GT g9 Gzl 09 GY1 Z0 721198
; £ 00T GZ OTT 90 LTTT98
G8 02T 0T GLC 0¢ STT ¥0 LTTT98
00T 2¢ 00T G2 00T G¢ zo LTITT98
00T OF ¥0 9TTTI98
G6 G662 96 008 06 GGT 10 9TT198
96 0TE G6 008 06 06T ¥0 GTTT98
0% 08 G¢ 08 Z0 GITT98
26 0T€ 06 00¢ 08 0€T G8 09 10 GTTT98
08 006 SL GZv 09 GLZ 920 €TTIT98
(114 Z61 G¢ 06T (07 0TT GT Gz i} 820198
G¢ 02T ST SL LE G6 TO 610198
09 GZ¢ 0% 68T ¥0 LT0T98
00T %€ 00T &€ 00T &S 2o ¥10T98
0s 062 0. 06 10 Z10T98
09 00% 08 06 08 002 0T LT16098
0% 009 Ge 0G¢ SL 00¢ 60 LT6098
6 TLT T 000T 6 062 G0 LT6098
oL GL g9 0G¢€ 08 06 G8 Y44 €0 806098
0T 09 0¢ 062 oL 00¢ GL 002 €0 LT8098
1T SdIDAdS
*LsH *Lsd *ILSH *ILSH *LSH *LSH *ON
Idd Isdd Iod 1Ssdd Iod 1SHdg I0d Isdd Iod Lsdd I0d 1sd3d IHOIS HIYA
79 sdo £9 sdoO- 19 S4O GG S90 8¢ 89O S Sdo
(penuTluod) 'y STdelL




129

00T GL9 00T O00TT 00T 06§ 00T 04S €0 v¥02T98
00T 2L 00T 0§ 00T &€ zo ¥02198
00T OF 00T 08 00T GS 10 ¥02198
00T ¥9 00T 08 00T GIT 00T 09 00T 69 z0 621198
00T 022 00T OL 00T 08 €0 GZT1198
00T 9S 00T &€ 00T O06¢ 10 GZTI198
00T ¥L 00T 062 , €0 21198
GTI 021 06 GLZ 08 STT 70 LTTTI98
00T ZL 00T 00T 00T . 08 €0 820198
00T 80T 00T 08 00T &€ TO 820198
00T O¢ 00T 0§ 00T &€ €0 L2Z0T98
00T T ” 00T T 00T T 00T T T0 920198
00T 08 00T 0§ 00T &S 20 220198
00T OF 00T OF 00T Of€ L0 T20T98
00T 2¢€ 00T 68 00T G9 91 TI0T98
00T 92 00T 0L 00T &% TT TIOT98
€¥ 89 0L GIT 90 0TOT98
Z 00%T T 008 T 00€2 T 00ST I 00LT 70 0T0T98
00T 06 00T 00§ 00T §zZ¢ 00T 00¢€ 00T 68T 920 600198
00T OF 00T 09 00T G¥ %0 600198
00T &€ 00T 0§ 00T &L €0 600T98
00T &L 00T 09 00T 68 zo 600198
00T 22 00T OF% 00T G¥ 00T 8¢ Zo L26098
00T &S 00T 09 00T 06 00T S8 00T G9 LO £26098
00T 06 00T GL ¥0 €26098
00T G9 00T 09 00T OTT ¥0 026098
00T Of 00T 0¢ 00T &€ T0 6T6098
00T O¥T 00T 002 00T GL G0 8T6098
00T 8 00T <TT 00T O¢€ 00T G¢€ Zo 816098
00T 6&2¢ 00T 00T 80 LT6098
¥6  G¥ 86  0GT 86  GZI €0 LT6098
00T Of€T 00T 0O0% 00T G2z LO GT16098
00T 02 90 616098
00T 9§ 00T 002 00T S22 00T G€T Zo G16098
€T SAIDEdS
*1sd *1LSd *IsH *Lsd *IsH - Lsd *ON
I0d IsWg I0d Jdsdad  Iod ISAd Idd Isdd Iod IsdAd Iod  1Sdd IHOIS  AIvVd
%9 sdo €9 5490 T9 SdO GG sS40 8¢ sdo g sdo
(ponut3juod) °“§ O9I1deL



130

oL o4 €€ €1 09 ve 0§ 033 0T 0T0T98

00T G¢€1 00T O0GT 00T 621 00T G1T L0 0T0T98
€y 89 0z SIT 90 0TOT98
0¥  o0¢ 0z €1 0¥  o¢ oz &2 2o 0TO0T98
oe 8T oz o2 gz 0¢ €€ o¢ L0 G00198
06 Zt 0s 9T TO G00T198
00T €971 L0 700198
ve  1¢ 90 626098
g 8L . €0 826098
oe 9T €e 61 ge 2z Gz 0¢ TO LT6098
0T o002 T 066 g 00¢€ g 002 S 9LT 90 €26098
00T 8 LO 126098
00T GT 00T ST TO 126098

0S v 0§ i 0 ¥ 2o 026098 .
%4 zs Z L8 TO 916098
2T T¢ v0 €16098
ST 9 S0 606098
/ 06 GG 2o 806098
00T 8 00T &2 00T G2 A 928098
0T ot o 11 0Z S¢ €e 81 0z ST 2o LT8098
, T 007¥ T 006 T 009 TO GT8098
00T T 2o TT8098
0T 09 LT 09 €0 z08098

8T SAIDAIS
00T ¢ 00T ¥ 80 G00T98
86  1¢ 90 626098
0z 8L €0 826098
00T T 00T ¢ 70 €08098
ST SHEIDAAS

ST  g2Z¥ oy  Gev GZ  00¢ ge  06GS ¥T 702198
g 02t 0T  SL2 S GLZ A 702198
Sy Q1T 06  0ST 0¥  0LE€ GG-  GLT 80 02198

€T SHIDHEAS

“LSd " LSd *LSH “LSH "LSH *LSH *ON
Lod  LSdd Lod  LsSdd Lod  Lsdd [Lod  LSdd Lod  Lsdd Lod  LSdd LHDIS LV

79 sdO £9 sd0O 9 SdO &G 5490 8¢ 59O S 8do

(penutiuod) 'y STdRL




131

00t OT | 00T 6 001 91 4] €TTT98
9L x4 ¥0 £16098
€€ SHIDIdS

06 0o0e 66 088 S6 00¢ G6 0o0¢ g6 9LT 20 £€¢6098
Te SHIDAIS
00T 06&L 00T 009 00T o0%g¢ S0 T20T98
00T 9 00T <21 00T oOc¢ 00T &1 00T 0¢ 10 118098
00T 00¢€ 00T 08¢ 00T 009 00T 04%¥ 00T 0&¢< 00T &Gc¢ 10 018098
9¢ SHIDAAS
00T ¥T 00T 01 00T €2 00T LZ¢ 00T <CT 00T LT 0 0ETTO98
00T & 00T L 00T OT 00T €T 90 920198
00T ¥ 00T 01 00T ¥ 00T 9 (4Y] 9¢0198
00T ¢ 00T ¢ 00T ¢ 60 0T0T98
SL 8L €0 826098
0L 91 L9 a1 g9 ¢ SL 0¢ 10 L26098
00T T LO 926098
00T ¢ 00T ¢ 00T 4L 10 726098
<t x4 A" €T6098
00T ¥ €0 €16098
G8 9 S0 606098
00T 9 00T ¢ 00T L 00T L o0t 9 90 806098
OT gq 4] 806098
00T ¢ 00T ¢ 00T ¢ <0 606098
00T ¥ 00T ¢ 00T & 00T <L 00T oOT 70 608098
00T 8 . 00T 91 00T 0Oc¢ 00T ¢T 00T 4T 2o 608098
TZ SdIDIIS
00T ¢S6T1 00T OFtT 00T 08 00T 0S¢ 00T o00% €0 0€TTO8

0¢ 0c 0¢ 0T €0 9TTIT98
. 8T SHIDHAAS

" LSH "LSd “LSH “LSH *LSd *LSH “ON
&od  LSHd Iod  4LSdHd Lod  LsHd Lod - LiSdHd £0d  LSdd Lod  LSHY IHDIS HLVA

79 5dO £9 540 19 sdo 69 540 8¢ 54O G sdo

Aﬁmﬁﬁﬁvcoov v 9Tgedl



132

00T Tt 00T OT 90 926098

N 00T & 00T 9 G0 £26098

00T TT 00T TT G0 026098

06 ¥ 0os ¥ 0S 74 2o 026098

. _ 00T 8 00T L 00T T ¥0 816098

00T 2T , : 00T 6 Zo ¥16098

00T L 00T 9 00T 6 00T L 00T OT ¥0 928098
9% SHIDHAS

00T L 00T 9 00T 9 00T 9 G0 €TTT98

00T ¢ ‘ (40 926098

00T ¢ 00T ¢ 00T ¥ 00T € 10 £16098

00T L 00T OT 00T 9 00T L ooa\‘u 00T L '$0 L06098
L€ SHIDHAIS

00T ¥ 70 LZT198

00T ¥ 10 9ZT1T98

oL 0¢ 08 0T €0 9TTT98

G8g 21T LO 1TO0TI98

00T ¥ 00T ¥ 920 TTOT98

o€ Y4 L9 €T (07 ve 0S o€ 0T 0TO0T98

vT 89 o 0T STT 90 0T0T98

08 2T €0 0T0T98

09 0¢ 08 €1 09 0¢ 08 Gz | 2o 0TO0T98

0L 81 08 02 GL (114 L9 o€ LO G00T98

00T ¥ G0 G00T98

086 ZT 06 9T 10 600198

00T ¥ 00T ¢ 00T 8 00T TT G0 826098

00T 2 10 926098

9 °  G¥ Z 0GT 4 Gzt €0 LT6098

08 8T 98 AN 06 Ze 98 T G0 616098

00T 9T 00T OF 00T 0§ 60 ¥16098

06 0T oL 1T 08 G2 L9 81 08 ST 2o L18098

00T ¢ 00T S 00T ¢ €0 GT8098 ,
B Y€ SIIDHAS
*LSH *LSH *ILsd *ILSH *LSd *LSH *ON

LOd  LSdd £LOod  LSHY &£2d  LSHd Lod  Lsdd Lod . LSdd LOd  LSdd LHDTIS dLvda

%9 sd0 €9 5dO 79 sdO G55 540 8¢ sd0O S sd0

(penuT3luod) 'y STqRL



133

00T ¥ 00T ¢ 00T ¥ €0 L06098

00T T - 461 928098
00T ¢ 00T ¢ 00T ¢ 0T 9¢8098
16 SHIDAAS
00T ¢ 1T ¥o0ctTo8
00T T co 0e1198
00T 1 14\ 9¢0T98
00T T 10 LTOT98
00T 7P 1T S00T98
00T ¢ . 90 S00T98
oot T o 826098
00T ¢ €T 928098
00T T 00T T 90 9¢8098
00T T G0 9¢8098
00T ¢ 00T ¥ o TT18098
00T T ; 00T T S0 €08098
6% SHIDHAAS
00T 1 LO 70198
00T T S0 €0ZT98
. LY SdIDE4S
00T ¢ 00T ¢ o GCTITo8
00T T 10 T01T98
00T 1 (4] 820198
00T 9 00T L 00T 9 €0 ¢20T198
00T ¢ 00T T ¥o ¢10T98
00T 1T 60 TT0T98
00T ¢ S0 TT0T98
00T T 00T T €0 110198
8 1€ 90 626098
00T ¢ G0 626098
00T T 00T T 00T 1 10 626098
9% SHIDHAS
*LSd *LSH " LSH “LSH “LSH " LSH "ON

Lod  LSHY LOd  LSHd Lod  Lsdd Lod  [LSHI Lod  Lsdd LOod  LSHY LHDIS HLVA

¥9 sdO £9 sdO T9 sdO GG sdo 8¢ 5d0 § 540

(penuT3uod) °§ STJel



018098

00T 1 00T ¢ co
06 0T z0 908098
00T 0c¢ 920 £€08098
00T T co £€08098
00T o1 10 108098
LL SHIDIIS
o¢ 8T vt A 01 ce A" T G0 616098
00T T 00T T 00T T (44 818098
00T 1 00T T 0ot 1 00T T 00T T 4y 918098
¢L SUIDHAS
00T T 00T T 00T 1 ¥0 ¥0CZ198
TL SHIDHAS
00T T 00T T €0 920198
00T T 00T T 10 v10T198
00T 1 €0 ¢toT98
=% 00T T €0 816098
—~ T TLT T 000T T 0sc T 1TSS T 16¢ G0 L16098
00T T 70 806098
00T T 00T T 00T 1T 00T T 44 228098
00T ¢ 00T ¥ 00T ¥ 00T ¢ <0 8T8098
00T T 00T ¢ 00T 1 10 818098
00T 8 00T €T 00T €1 00T ¢ S0 618098
0L SHIDIAS
00T T 00T T 10 LTTT98
00T T G0 0TO0TO98
00T ¢ 10 826098
00T < 00T ¢ €0 118098
19 SHIDSddS
00T ¢ 00T ¢ 00T <¢ 00T ¢ €0 €26098
18 SHIOIdS
" LSH " LSd " LSH “LSH *LSH *LSH "ON
Lod  LSHd Lod  LSdd 40d  LSsdHd Lod ~ Lsdd Lod  LSHd Lod  LSdd LHDIS dLvd
79 54O £€9 5S40 19 sdo Gg 840 8¢ 5dO G 5do
(penuT3uod) °§ STCdEL




135

0¢ T €0 0TOT98
00T ¢ 60 G00T98
00T 0¢g i40] ¥00T98
00T ¢ €0 ¥00T198
00T 0c<¢ 0 ¥00198
oot T €0 LT6098
00T T 70 926098
00T ¢ LO 626098
00T 8 T0 626098
00T T 0 ¥26098
00T 8T S0 T¢6098
00T ¢ €0 126098
00T ¢ 4 T26098
00T ¢ 10 026098
00T T 70 L16098
00T ¢ [4¢) 916098
00T <1 70 G16098
00T ¢ 0 716098
00T 9 T0 716098
00T 0¢ co €16098
00T 08 0 606098
00T ¢ 2o 606098
00T T 10 606098
00T OT €0 206098
00T ¢ [40] 2906098
00T 008 TO 706098
00T T TO 928098
00T ¢ G0 228098
00T 8 €0 228098
00T (L <0 918098
00T ¥ 00T T 70 ST18098
00T < S0 118098
00T T 00T T LO 0T8098
00T T 0 018098
LL SHIDHAIS
" LSH " LSH *LSH " LSH *LSH " LSH "ON
Lod  LSHY Lod  LsHd Lod  LSHd Lod  I,Sdd Lod  LSdd Lod  ISdd LHDIS JL&Yda
¥9 sdo €9 sdoO T9 Ss4d0 G4 540 8¢ SdO g sdo
(penutjuod) °*§ STJed



136

00T ¥ 00T ¢ €0 €EITT98

00T 8 . G0 9207198

00T T 10 720198

00T T 80 TTI0T98

00T 1 €0 6¢6098

00T ¢ 0 €26098

00T ¢ €0 606098

00T ¢ 00T T 00T T 10 806098

00T T 00T T 91 9¢8098

00T T ZT 9¢8098

00T ¢ €0 §28098

00T ¢ g0 018098
84 SHIDHAS

00T € 90 €0ZT98

00T ¢ 2o 102198

00T T 4y 921198

00T T 44 TZT198

T 08 T SLT T 08 10 121198

00T T G0 LTTTO8

00T OT 10 €TT198

00T O0¢€ 10 0€ot98

00T € 10 620T98

00T ¢ G0 820198

00T ¥ (4] L2OT98

00T T LO 920198

00T T 10 G20T98

00T 9 90 120198

00T T co T20T98

00T ¢ 10 120198

00T ¢ ¥l 110198

00T T 1 TT0T98

00T 9 ot 110198

ST 21 LO TI0T98
LL SHIDHEAS

“LSH “LSH “LSH " LSH *LSH " LSH *ON
Lod  LSdY Lod  LSHE Lod  LSdd dod  LsHd Lod  LSHI Lod  LSHEA LHOIS dLvda
¥9 sdO €9 SdO T9 sdo GG SdO 8¢ SdHO S 8do

(ponuTr3juod) *p oTqel




137

00T T 00T T 00T T 20 ¥16098
00T T 10 L06098
00T T 00T T 10 €28098
00T T 00T T 10 LT8098
00T ¢ co 808098
00T T 10 808098
86 SHIDHJS
00T ¢ 90 702198
00T T G0 vocto8
00T T 10 £€0c¢198
00T T €0 S1TT98
00T ¢€ vo 120198
00T T 80 0TOT98
00T ¢ 10 600T98
00T ¢ 90 606098
00T T 4y £06098
00T T. ¥0 G06098
00T oOT €0 606098
00T T ¥o €c8098
00T ¢ €0 608098
00T ¢ (4Y) 08098
96 SdI0ddS
00T T 01 v02198
00T T 10 22oT98
00T T €1 TTO0T98
; 00T T 80 ¥16098 _
6L SdIDIdS
00T T 10 vZit9s8
00T L 10 €C1T198
00T T €0 LTTT98
00T ¢ 00T ¢ 14Y €11T98
8L SdIDEdS
"LSd “dLSd “4sd “LSsd “LSH "LSH “ON
dod  Lsdd dod  LSHd Lod 4534 Lod  LSdd Lod ~ LSHd dod  ILSdHd LHDIS dLvd
¥9 S§dO €9 540 19 sdo 8§ SdO 8¢ SHO G Ssd0o
(penuuT3uod) °*§ STdelL



138

00T T 60. y02198

00T T ¥0 ¢0ct98
00T T £0 102198

00T T 20 0€TT98

T 191 T 009 T 10¢€ 10 8TTT98

001 T c0 ¥20198
ooT T 4y LTOTO8

00T T €T O0TOT98

oot T <0 800T98

00T T 10 800T98
00T ¥ 10 2900198

00T o0¢ 01 400198

ooT T ¥0 SG00T98
00T ¢ £0 G00T98

00T € ¥0 626098

00T T 44 126098
00T T €0 026098

00T T L0 LT6098

00T T LO 716098

86 SHIDHJS

"LSH *LSH "LSH *LSH " LSH “LSd *ON
Lod  LSdd Lod  LsHd Lod  LSHY Lod  LSdd Lod  18dd Lod  LSHdHd LHODIS 4Lvd

¥9 84O £9 5dO 19 54O 66 Ssd0O 8¢ 540 S sdo

(penuT3luod) 'y OTqel




139

(09 Jez*1z (€5 )6c0c (€L )89°¥T

(v J)sLv9e (¥ )os°89v (v )00°162
(8T Jev'6 (8T )T2°TIT (61 )28°8

(9z )og-rz (92 )vL'1e (Lz )ei-ce
(v Jéce (v )eLsoT (v )io°s

(8% )69°18 (8% )L¥°86 (0S )29°89
(6z )ezo-T1T (Sz )e8 ¥eT (s2 )61 96
(9 )ve'ss (s )egceoeT (9 )iL°9L
(€ Jecrog (€ )ro'se (£ )oocoL
(1€ )ze 1ve (1€ )99°66¢ (1€ )GL°S6E
(€ Jes'v¥T (¢ )8s"LT (¢ )iveer

(Lv )vz 10T (Lv )zT°82T (L¥ )2L 16

€

|44

oL

(4x

9¢

0

4

¥L

6T

Le

0s

G¢

1€

€

Ly

LL

9c¢

| %4

8T

st

€T

T

01

(u)/ 3seg  (u)/ YbTH (U)/ MOT POXT °Ind Telol, Spod
sburyybTs setoeds serToeds

9ZTS~-TO0YOS-ULS-Poy ISy

urydioq peTITIUSPTUN

(Tesoy sTuydTepousbet)
urydrog s, Ieseid

(snesTab sndureis)
utydrod s,0ssT

(snyeounay sdotsany)
utydrog pesousTiaod

(sTsusuepaiq ouo3s)
utydtod peyoor~ubnoy

(eqTeOSTNI®00 *gG)
urydrog pedraas

(sTa3soaThuoT el(ous3s)
utydrog Jouutds ATToqe3TuM

(STI3soxThuOT eTTouUs3g)
urydrog Jeuutds wisyseqy

(Tueuggeib ~y-s)
urydrog pe3jods Te3seo)d

(sTudTep snuTudraq)
utydrog uoumo)

(sTa3soxThuoT eTTeus3s)
utydtoq Jeuutds

(eyenusgje erTeuUels)
utydrodg pe3jods aaoysyzo

(SueN oT3TIUSTOS)
aureN sotoeds

ybnoayy 6z ATnr Buramp otItoed Teotdoxy uwIaases ay) U peIejunoous SHUTUOTS Teunren

9861 ‘9 Joquoa(
sutIeu yo Areummns

‘g STdeL



140

(L )e0°2
(v1 )vi°e
(v )Joo°t
(91 )ge-z
(€ Jev'1
(z )oo't
(tT )ve-e
(6 Joo't
(v )se-e
(zT )sL 1
(z )oo't
(61 )8T"V
(v JsLev
(tz )19°6

(z )se6°¢ct

(92
(€1
(v
(vt
(¢
(z
(1T
(s
(v
(21
(z
(6T
(€
(oz

(z

(t )se°90z (T

)0G°2
)69°1T
)6z 1
)TL e
)E9°T
)00°T
)os° 2
)09°T
)0G°2
)SLT
)00 T
)66°%
)EE"9
)9€°2T

)88°91

yzvesez (T )z0°881

(8z L8
(¥T )Ls°t
(v )Joo't
(9T )L8°T
(€ Jec°T
(z oot
(1T )60°2
(s oot
(v )oo-z
(e1 )sL't
(z )oo't
(6T )96°¢
(v Jos v

(t1z )ss°8

(z )ss°1T

T

T

Le

at

2

¢t

LT

0

8¢

61

o1

¢t

61

1¢

[4

T

86

96

6L

8L

cL

1L

oL

T9

1s

6v

Ly

oy

LE

143

€€

1€

(u)/3seg  (u)/ ybtH (u)/ MOT POXTW @Ind TeIOL SPOD
suTaUpTS setoads soToads

92 TS-TOOUDS-UBS|-Po3euTiSa

oTeUM PSTITIUSpTUl
uesoeqs) peTITuspTUn
oTeUM Qe POTITIUSPTUN

oTeyM TTeUS PoTITUSpTUN
(Tusps °q)
STeUM S,9pAad
(ezex3ysozognoe -g)
oTeUM SYUTH
(*ds exsegdouseTteqg)
o Tenbaoy
(staasaotaed snrydrz)
aTeyM peyesd S,I9TAND
(*ds uopoTdossi)
JuopoTdosal *pTun
(prTUdrZ)
aTeuM pasfesd
(sdeoTasxq eThOY)
osTeym wrads AwbAg
(snTeydsooxorw I939sAyd)
aTeyM wIads
(eoa0 snutoIQ)
9TeUM ISTTTM
(*ds eTeydeotqord)
OTeUM J0TTd
(susptssex) eoIopnesd)
oTeyM ISTTITY osTed
(exyoe1e eTRUdSOOUCdRd)
STeUM pPopesH-UOTSH

(sureN OTITUSTOS)
aweN soroads

(penuTiuod) -G aldgel




141

*STSATRUR Wee]} JOJ pesh jou ST pue Aanp U0 aI9M SISPEST Wesl OU J0 YJod ISUIT2 USUM PoLmdO0 Ui mwm
-Kep o3 Jo ared Aue BUTIND poLINOOO STCETIRA U3 JOF 30330 Huryoxess JT ATTe3 Ut pepnoutr Aeq,

68 LE'T ZT°ST 19 06 6¥ 1565 r
68 05°T 0€£°6 6€ LS 16 TETO T
mmﬁmm.H_ JSAISSAD
06 10°T 8y ¥ 8T L2 0S T€09 ¥9
88 T9°0 86°T 8 A 0S 9209 €9
06 66°0 GG ¥ 6T 8z TS 0919 19
88 20°T Z5°¢€ A 1e 6% TL6S oley
68 0Z°'T 89°9 LZ oy 6¥ 786G 8¢
68 88°0 80°¢€ €T 6T TS ¥919 S
SIOATSSHO
18 T9°¢€ 99°L S L 8 vT6 Iood
06 65°1 A AR AN G6 ovT z6 LGZTT pooD
SUOT3TPUCD AJTTTATSTA
G8 8Z°T ¥9°0T 6L 9TT 06 LO60T ybnoyg
LZ 85°G 16°%2 12 1€ ot S9Z1 wred
SUOTATPUO) 93e]S s
o€ 19°2 8€°0T 8T 187 zg 0S6€ qnos
€2 08°T v6°8 8T 8z 9z TEIE JsoM
0z 8Z°C AL €2 74 12 0LG2 STPPTH
6T 09°G 28°9T 1z 1€ 6T £V8T Laxoysut
S G0°0T 8161 6 €T 9 8.9 WISUAION
06 GG°T L0°TT 00T LYT 00T ZLITT eyeq TV
pouRIees SR (uxf 000T peyoejad pejosieq  peyoIess (uny)
sfkeq uorIoegeq /STOOUDS) @3ed  SToouos TV STOooUOS s  psyoIess
._.,HQQHBZ *H'S ﬁOﬂu.Omva Juediod JoqumN plicebi=G} Seliicaiong)

*986T ‘9 Ioqueood UPnoIyy 6z ATne Huranp oTIToed TeoTdory ulelses oUl UT INIIVOW U3 pIeode SIoATSsdO
Aq sutydiop BuTIojunoouS JO Sejel pue ‘pejoelsp STooyos UTydIop obxeT ‘peyoiees 9ouer3STP JO Aremms 9 STdelL



142

*986T ‘9 Ioqueded ybnoiyy ez ATnre butanp oT3TIo®Rd
Teotdoal uaejlses 9yl Ul INUIIVOW A/d 99Ul woxI poakoains SBUTTYoRIL °*T aanbig

40NLTINOT
M 0L M ,08 M,06  M,001 MOl M,021 M ,OET  M,0pl M ,0SI M,081

L

o
o
w

B

30NL11E7



143

SNOILLIGNOD TVLNIANNOHIANS
Nt JONVHD 0L 3nA SANT 927
937 ONIMOT104 NI NOILISOd

409234 01 SaN3 931
QILYNINYIL L0443
3IONVHI 3348
JONVHDI ISHNOD

S3GQ0D DNIONT

[} L
- s W0 -]

=NIVH NV 904
= Nivd
= 504
= NIVH HO 904 ON

S3002 NiVYE/003

v
€
14
l

‘pioool 3I03IS ATTep Tewwew suiieuw diys yoaeesay ‘7 2aAnbTA

g5 €5 is 6y 8Y T2y g€ s€ ze Bz W v € 2 8t vz Ot
T T T T 11 T T T T T T 1 T T T
T T T 1T 11 T 1T 1 T 1 T T T 1 ] I UL T i 1 ]
] | 1 T T 1 L 1 T T i ) L T 11 | I
1 T 1 17 7T 1 T T T LI T 1 [ T 1 i1 T 11 ¥ i
1 ] i 17 11 r bt T T 1 T 11 I i L L 1 1 I 1
LN T 1 T T 11 L LR LI i I [} L 11 ] i
1 T T 7 11 T 1T 1 1 1 UL ] i T b 11 1 I
T T 1 1511 T 7 1 t 1 T 1 T i1 T i L T 1 1 i 1
1 I ] 1 11 T 1 1 L T i i 3 { T v 1] 1 \
T T 1 1 R L T T 7T T LI} T 11 T i LI | L i I
T T T T 11 T TT 7T T | T 1 T 1T 1 T I
i I 1 T 11 T 11 1 T 1 T i1 ] ] F i T 1T 1 1 I
i i 1 1 11 L T LI L I | LI 1 1 | 1
I T | 1T 11 11 T 1 T T T 11 1 1 11 11 1 I
i | i 1T 11 T 11 L T 11 I i i T ] I

pegms ma g T E Y

2[ 02w |oma|awe| m| aanuonor | s | aonuivy fmoissL e ame wns | wns 123181 e INIL # | #

8 G Hom| 193] T N 03345 | 3SHN0D | 937 .400n3 | 192N ZUOH|Z R} "C | aovauns 931 [s31839

= 13553A | SSVAWOD
©| NDILISOd 4IAYISE0| S31H3S HI4 IHONW 40 ANO :NOILISOd 9371 40 LYVviS
B 8 ¥ |
AHOD3IH LHO443 Aiva T | T T
TVIWINVIN NTHYIN
diHS HOYVY3s3d AVG MINOW| WvIA| #

3sIned




144

CRUISE DATE SIGHT [SERIES] LEG |CARD RESEARCH SHIP
= YEAR IMONTH| DAY = # # # MARINE MAMMAL
01 SIGHTING RECORD
1 1 { i | | H 1 1
1 ] 6 8 0 12 13 16
SIGHTING CUE ENVIR. COND. AT CUE POSITION AT TIME OF CUE " é‘ OBSERVER POSITIONS -
R BEARING ,DISTANCE |, SURF TEMP, HORZ , VERT N £, 35| TIMEMM. |y ] LEFT RIGHT TR
TIME 22152 |rROMSHIP| nm & 10ms{ 2~ [°F & 10ths | SUN | SUN | LaTITuDE |S LONGITUDE |W |3%] siGuTeD |W | BIND | BIND | REC |*'&
. 1 1 11 11 I | Pt 1111 L1 1 1 ! 1
18 22 23 24 27 30 31 34 36 38 42 43 48 49 50 54 55 57 58 61
OBSERVER 1
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
08S. CARD |SPECIESY | SP1 SPECIES2, SP2 ,SPECIES3, SP3 , SPECIES4, SP4
CODE BEST HIGH LOW 2 o CODE % CODE % CODE % CODE
02
1 L1l | I | L1 1 1 11 1 i1 i 11 1 {14 1
63 65 69 73 76 16 18 21 23 26 28 31 33 36
[sipi7] [s,72] 8,73 5P,
OBSERVER 2
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
08s. SPECIES1  SP1 SPECIES2  SP2 SPECIES3 A SP3 SPECIES4 SP4
CODE BEST HIGH Low % CODE % CODE o CODE % CODE
1 L1 1 H | [ | [ N 11 i [ ] L 1
38 40 44 48 52 55 57 60 62 65 67 70
ST el SyPy3 A
OBSERVER 3
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
0BS. CARD SPECIES1 ~SP1 SPECIES2 SP2 SPECIES3 SP3 SPECIES4 SP4
CODE BEST # HIGH Low % CODE % CODE % CODE % CODE
03
! [ ] L1 1 [ [ 1 [ L 11 ] Lt ]
72 74 77 16 8 22 26 29 33 34 36 39 41 !
|S|P|1l ISJPIZI |SIPI3I lSlPl4‘
OBSERVER 4
SCHOOL SIZE ESTIMATE SPECIES PROPORTIONS
085. SPECIES1 SP1 SPECIES2, SP2 SPECIES3  SP3  SPECIES4 CARD K SP4
CODE BEST HIGH LOW % CODE s CODE % CODE % # | cooe
04
1 1 | - | I L1 1 L1 | 1 1 ! | T | !
46 48 52 56 §0 63 3 68 70 73 75 77 16 18
IS,P,II ]slplzl S;P,3 S,P 4
OBSERVER 5
SCHOOL SiZE ESTIMATE SPECIES PROPORTIONS
0BS. SPECIES1 , SP1  SPECIES2 , SP2 SPECIES3 A SP3 . SPECIES4 SP4
CODE BEST HIGH Low % CODE % CODE % CODE % CODE
! IS I i1 [ Yol 1 1 1 1 L1 ]
20 22 26 30 34 37 38 42 44 47 49 52
IS,P,ll [slPlzl l51"|3l |5|"|“|
OBSERVER 6
SCHQOL SIZE ESTIMATE SPECIES PROPORTIONS
o8s. SPECIESt SP1 SPECIES2 SP2  CARD SPECIES3 , SP3 SPECIESE . SP4 N oo S8
CODE BEST HIGH Low % CODE % copE | # 3 coot % CODE T T E&Cxa
065
541 | I | I | 11 4 1t H Lt i . . .1 1 I | H
56 60 64 68 71 73 76 16 18 21 23 26 28 29 30 31 32 33
[s,P|1[ S,P 2 Is,P,sl l51P|4|

Figure 3. Research ship marine mammal sighting record.
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12
1

VERTICAL SUN POSITION

HORIZONTAL SUN POSITION

Figure 4. Vertical and horizontal sun position categories.
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CRUISE DATE SIGHT |seRtes| LEG | oBS.
# YEAR MONTH| DAY # # # CODE
i I 1 1 ! 1 1 i
1 4 8 8 10 12 14 16
1 SIGHTING SUMMARY |

LIST ALL DIAGNOSTIC FEATURES OBSERVED
(INCLUDING ESTIMATED BODY LENGTH)
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SKETCH FEATURES OF ANIMALS SIGHTED

BEHAVIOR — (DESCRIBE AGGREGATION, MOVEMENT; BOW AND STERN RIDING, BLOWS, ETC.)

ASSOCIATED ANIMALS — (INCLUDE NUMBER AND SPECIES OF BIRDS)

TOTAL
TIME OF
OBSERVATION

AMT, OF TIME
AT CLOSEST
DISTANCE

Figure 5. Research
continuation sheet.

ship

PHOTOS: BOLL #

FRAME(S): #

ENVIR. COND. CLOSEST

{RAIN, OVERCAST, DISTANCE OF

FOG, CHOPPY) OBSERVATION

TAGS METHOD OF

ASSOCIATED OBSERVATION
. WITH SIGHTING ——— (EYE, 7x, 10x, 25x}

i ——————

marine mammal sighting

record
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BEAUFORT SEA STATE

Rate of encountering dolphin schools during each
Beaufort state from aboard the McArthur in the eastern
tropical Pacific during July 29 through December 6,
1986. Percentages are amount of total effort searched
during each sea state.
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